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TEE ELECTRIC FURNACE
may represent an electric resistance furnace operated by a dynamo. The work spent in driving the dynamo, is converted into heat, and by giving to the furnace a far higher resistance than that of the remainder of the circuit, we can obtain nearly all the heat in the furnace; only a small proportion being wasted in the dynamo and conducting cables. The amount of heat developed depends upon the strength of the electric current, as well as on the amount of resistance it meets. By increasing the furnace resistance, the current is decreased; consequently, beyond a certain point, less heat will be produced in the furnace.1
FIG. 9.—Electric circuit.
An electric current is measured in " amperes," the electrical pressure producing the current is measured in "volts," and the electrical resistance of a conductor is measured in " ohms." Using these units, the electric current flowing around a circuit is equal to the electrical pressure or E.M.F. (electromotive force) driving it, divided by the electrical resistance of the circuit.
When an electric current flows through a resistor, as in Fig. 9, the amount of heat produced is proportional to the resistance, and to the square of the current; or, to the E.M.F. and the current. Taking as a unit the heat that would raise the temperature of i grm. of water from o° C. to i° C., it is found that—
H=o.24PRt = o.24EI t, where—
£T=heat produced in gram centigrade units,
I=current in amperes,
R=resistance in ohms,
E=electromotive force in -volts, -t—time in seconds.
1 For a constant total voltage, the heat produced in the furnace will be a maximum when the furnace resistance is one-half of the total resistance in the circuit. This would not be a desirable condition, however, for then as much heat would be wasted in the electric generator and the leads, as was produced and used in the furnace.tly required to turn the dynamo, and this work is corfverted into -heat mainly in the resistor R; and to a less extent in the conductors B and C, and the dynamo D. Such an arrangement
